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EASTERN  FOREST  TREE  DISEASES  IN 
RELATION  TO  STAND  IMPROVEMENT 


Jiy  George  H.  IIerting/  Field  As.sist^nt.  Division  of  Forest  J^atfiologjj,  Bureau 
of  Plant  Didustrn,  Fniicd  t<tates  Deinirttnent  of  A  ftrieulture 

INTRODUCTION 

Staiul-iinproveineiit  operations  are  designed  to  bring  about  better 
conditions  of  forest  growth.  They  aim  to  put  the  stand  into  such 
condition  that  the  desirable  trees  will  make  faster  growth  and  the 
stand  as  a  whole  will  produce  material  of  better  quality.  Trees  to 
be  favored  in  such  operations  may  be  selected  both  on  the  basis  of 
species  and  on  that  of  individual  quality.  This  selection  is  a  mat¬ 
ter  of  major  importance;  a  mistake  in  selection  early  in  the  life  of 
the  stand  is  very  likely  to  have  an  adverse  effect  on  the  future  de¬ 
velopment  of  the  forest.  It  is  important  that  the  trees  selected  to 
be  favored  be  free  from  disease  and  that  they  be  protected  from  seri¬ 
ous  infection.  Conseiiuently,  in  any  stand-improvement  operation 
careful  attention  should  be  given  to  the  diseases  present  in  the  stand. 

This  publication  presents  some  essential  facts  regarding  tree  dis¬ 
eases  that  should  be  available  to  those  performing  stand-improve¬ 
ment  work  in  the  forests  of  the  Eastern  States.-  It  treats  of  a 
number  of  the  more  common  and  important  forest-tree  diseases  of 
the  East,  indicating  their  principal  distinguishing  characteristics 
and  measures  for  their  control.  It  treats  also  of  certain  general 
jiathological  considerations  that  are  involved  in  all  stand-improve¬ 
ment  operations.  It  describes  certain  threatening  introduced  dis¬ 
eases  on  which  reports  of  observations  are  desired. 

Anyone  encountering  tree  diseases  that  he  cannot  identify  on  the 
basis  of  information  giA^en  in  this  manual  can  olitain  further  infor¬ 
mation  by  Avriting  to  the  Division  of  Forest  Pathology.  Bureau  of 
Plant  Industry,  United  States  Department  of  Agriculture,  Washing¬ 
ton,  D.(\  In  such  cases  inquiries  should  preferably  be  accompanied 
by  specimens. 

FOREST  PATHOLOGY  IN  STAND  IMPROVEMENT 

Forest  trees  are  subject  to  disease  at  all  ages,  from  the  seed  stage 
through  maturity.  No  part  of  the  tree,  Avhether  roots,  Avood,  bark, 
leaA^es,  ffoAvers,  or  fruit,  is  free  from  the  hazard  of  disease.  Most 
tree  diseases  are  caused  by  fungi:  inaiiAy  hoAA’evTr,  are  caused  by  bac¬ 
teria,  by  leafy  plants  such  as  the  mistletoes,  by  noiqiarasitic  agencies 
such  as  frost,  heat,  or  poisonous  gases,  and  by  filterable  viruses. 

^  This  manual  is  a  compilation  of  information  from  various  sources.  Special  acknowl- 
('dj^ment  is  due  to  IVudey  Spauldinji,  .1.  S.  Boyce,  I).  S.  AA’elch,  J.  P.  Martin,  and  C.  S. 
Moses. 

-  For  a  discussion  of  stand-improvement  measures  applying  specifically  to  tlie  southern 
Appalachian  forests  and  more  or  less  generall.y  to  foja^sts  throughout  the  East,  see 
Measures  for  Stand  Improvement  in  Southern  Appalaciiian  Forests,  Emergency  Conser¬ 
vation  Work  Forestry  I’uhlication  No.  1.  57  p.,  illus.  1!)33. 
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Tree  diseases  operate  in  various  ^Yays  to  reduce  the  final  yield  of 
any  stand  of  timber  and  the  (piality  of  the  material  produced.  Koot 
diseases,  such  as  that  caused  by  ArmiUaria  meVe(u  by  rotting  and 
killing  roots,  reduce  a  tree’s  capacity  for  absorbing  water  and  min¬ 
eral  nutrients  from  the  soil,  and  may  cause  the  tree's  death.  Bark 
diseases,  such  as  that  caused  by  StrumeJJa  coryneoidea^  })roduce  open 
wounds  on  the  bole  many  of  which  nevei  heal,  thus  jierniitting  decay 
and  often  causing  the  stem  to  break.  AYood-rotting  diseases,  such 
as  that  caused  by  Fames  igniarius^  reduce  or  destroy  the  merchanta¬ 
bility  of  timber.  Leaf  and  needle  diseases,  such  as  those  caused  by 
the  leaf -cast  fungi  on  ])ines,  reduce  the  photosynthetic  area  of  the 
trees  and  sometimes  defoliate  them.  The  cone  rusts  of  conifers  may 
greatly  reduce,  seed  crops. 

Most  of  our  forest  ti-ee  diseases  are  native,  that  is,  so  far  as  we 
know  have  always  existed  in  this  country.  This  group  includes 
many  of  our  heart  rots.  Native  diseases  rarely  become  epidemic; 
the  organisms  causing  them  are  more  or  less  in  biological  balance 
with  their  hosts.  Sometimes  this  balance  is  disturbed  by  unusual 
weather  conditions  or  other  factors,  and  a  native  disease  temporarily 
becomes  epidemic.  When  the  disturbance  of  the  biological  balance 
comes  to  an  end  the  disease  resumes  its  former  status,  in  which 
through  slow,  constant  action  it  effects  cumulative  damage.  Many 
of  our  most  destructive  diseases,  for  example  white  pine  blister  rust 
and  chestnut  blight,  are  not  native  but  are  known  to  have  been  intro¬ 
duced  into  this  country  from  foreign  lands.  Parasites  brought  into 
a  new  region  often  find  some  tree  species  there  particularly  suscep¬ 
tible  to  their  attack,  partly  because  of  the  lack  of  any  established 
balance  between  parasite  and  host.  This  results  in  an  epidemic. 

A  tree  chosen  in  a  stand-improvement  operation  to  be  left  as  a 
crop  tree  should  be  free  from  any  disease  that  will  cause  it  to  be  of 
l)oor  quality,  to  make  poor  growth,  or  to  be  prematurely  eliminated 
from  the  stand.  Evidences  of  the  jiresence  of  such  diseases  are 
cankers,  fungus  sporophores,  and  exposed  decayed  wood.  The  health 
of  the  individual  is  of  equal  importance  with  its  species  and  form. 
Preferably,  the  crop  tree  should  be  of  one  of  the  species  less  suscep¬ 
tible  to  disease. 

Stand  sanitation  involves  removing  from  the  stand  such  trees  as 
have  cankers  or  fruiting  bodies  of  fungus  parasites  or  are  for  any 
other  reason  a  source  of  infection  to  the  crop  trees.  While  the  trees 
chosen  to  compose  the  final  stand  must  themselves  be  free  from 
disease,  the  extent  to  which  stand  sanitation  sliould  be  applied  varies 
according  to  the  diseases  concerned,  the  availability  of  markets  for 
wood  removed,  and  the  intensiveness  of  the  silvicultural  treatment. 

The  removal  of  diseased  trees  in  stand  sanitation  not  only  reduces 
the  sources  of  infection  but  also  gives  young  thrifty  timber  an  oppor¬ 
tunity  to  occupy  space  formerly  occupied  by  Avorthless  trees. 

HEART-ROT  DISEASES 

Practically  all  wood  decay  is  caused  by  fungi.  The  heart-rot 
fungi  are  those  the  activity  of  which  is  confined,  for  the  most  part, 
to  the  heartwood  and  old  sa])wood  of  living  trees. 
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TYPICAL  LIFE  HISTORY  OF  A  HEART-ROT  FUNGUS 

The  heart-rot  fungi  are  similar  in  life  history.  When  the  decay 
caused  by  a  heart-rotting  fungus  has  progressed  for  a  number  of 
years  the  fungus  often  produces  a  fruiting  structure,  known  as  a 
sporophore,  conk,  or  punk  (tigs.  2-9).  The  conks  usually  protrude 
from  branch  stubs,  from  fire  scars,  or  from  other  points  where  the 
wood  of  the  decayed  tree  is  exposed.  From  each  conk  are  produced 
annually  millions  of  tiny  spores.  In  conks  of  the  genera  Fomes  and 
Polyporus,  the  spores  are  produced  in  tubes  which  form  the  lower 
portion  of  the  conk  and  open  at  its  lower  surface.  In  conks  of  certain 
other  genera  of  wood-destroying  fungi  the  spores  are  produced  on 
gills  or  teeth  or  in  labyrinthine  cells.  When  released  from  the  conk, 
the  spores  are  carried  about  by  air  currents.  When  one  of  them 
comes  to  rest  upon  the  exposed  wood  of  a  tree  of  a  susceptible  species 
and  conditions  are  suital3le  it  germinates  there,  sending  a  fungous 
filament  into  the  Avood.  From  this  filament  the  fungus  develops, 
spreading  up  and  down  from  the  point  of  entrance,  rotting  the 
wood  as  it  goes.  True  heart-rotting  fungi  gain  entrance  most  readily 
through  exposed  heartAvood.  Their  most  common  paths  of  entrance 
are  dead  branch  stubs  and  fire  scars. 

Heart-rot  fungi  Avorking  up  from  fire  scars  in  some  cases  cause 
ultimately  only  a  feAv  feet  of  butt  rot ;  in  others  they  penetrate 
throughout  the  bole  of  the  tree.  The  difference  depends  partly 
upon  the  species  of  the  fungus.  Decay  in  young  oaks  on  sampled 
areas  in  the  bottom  lands  of  the  loAver  Mississippi  Valley  was  found 
to  ha\^e  progressed  upward  from  open  fire  scars  at  an  average  rate 
of  about  2.3  inches  per  year.  While  the  rate  is  probably  slower 
farther  north,  and  varies  with  the  tree  species,  this  serves  to  indicate 
the  importance  of  fire  scars  in  young  timber.  The  size  of  fire  scars 
has  little  relation  to  the  hazard  of  decay,  aside  from  the  fact  that 
very  small  scars  may  heal  OA^er  before  decay  can  become  established. 

TREATMENT  OF  CONKY  AND  FIRE-SCARRED  TREES 

In  stand-improvement  operations  no  tree  with  a  conk  should  be 
selected  as  a  crop  tree.  EA^en  if  a  conky  tree  is  in  fairly  good  con¬ 
dition  Avhen  the  stand  is  Avorked,  in  most  cases  it  Avill  be  Avorthless 
by  the  time  the  stand  reaches  merchantable  size.  If  stand  sanita¬ 
tion  is  being  practiced  all  conky  trees  should  be  felled  or  girdled, 
unless  they  are  needed  as  seed  trees  and  can  be  expected  to  remain 
merchantable  until  the  time  of  utilization.  All  conks  on  felled 
trees  or  Avithin  reach  on  girdled  trees  should  be  knocked  off*.  When- 
eA^er  practicable,  conky  trees  should  be  remoA^ed  from  the  forest  or 
burned,  since  some  heart-rot  fungi  continue  to  fruit  after  the  tree  dies. 

Any  trees  Avith  open  fire  scars  are  to  be  discriminated  against  in 
stand-improA'ement  operations.  Trees  released  to  compose  the  final 
stand  should  AvheneA^er  possible  be  trees  free  from  fire  scars.  Very 
few  fire-scarred  trees  escape  infection  by  wood-destroying  fungi. 
Fire-scarred  timber,  in  addition  to  being  ultimately  of  no  value  or  of 
reduced  value,  occupies  space  that  might  be  used  to  groAV  thrifty 
timber.  It  is  therefore  suggested  that  in  young  stands  Avhere  there 
is  a  scattering  of  badly  fire-scarred  old-groAvth  trees  of  Ioav  com¬ 
mercial  and  silvicultural  value  these  trees  be  girdled  or  felled. 
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DECAY  FACTORS  IN  SPROUT  THINNING 

One  of  the  most  important  phases  of  improYement  cutting  in  the 
sprout  hardwood  region  of  the  East  is  the  thinning  of  sprout  clumps. 
In  the  northern  hardwoods  such  clumps  are  not  common.  In  the  oak 
region,  howeYer,  they  are  very  common,  particularly  in  the  oaks, 
yellow  poplar,  basswood,  and  red  maple.  It  often  appears  desirable 
to  remove  certain  sprouts  from  a  clump  so  that  the  remaining  one 
or  tAYo  stems  Avill  make  faster  diameter  growth.  In  the  case  of  two 
or  more  sprout  •  more  than  about  3  inches  in  diameter  breast  high 
that  are  joined  at  the  base,  the  removal  of  one  sprout  creates  a  decay 
hazard  in  the  s])rout  or  sprouts  remaining.  Decay  fungi  entering 
through  the  stubs  left  wlien  companion  sprouts  are  removed,  or 
through  the  wounds  caused  by  sprout  remoA^al,  often  cause  serious 
butt  rot  in  the  remaining  stems,  and  sometimes  work  far  up  into  the 


Figure  1. — Throe  common  types  of  twin  hartlwoocl  sprouts  :  A,  Iligh-union  type,  with 
stems  fused  a  foot  or  more  above  the  ground  :  B,  low-union  type,  with  stems  fused 
close  to  the  ground ;  C,  separated  type,  with  stems  separate  to  the  ground.  Extent 
of  heartwood  is  shown  by  dotted  lines.  High  and  low  cuts  are  shown  in  B  by  1 
and  2,  respectively. 

boles  of  these  stems  (fig.  8).  IVliere  it  is  highly  desirable  to  remove 
companion  sprouts  certain  precautions  should  be  obseiA^ed  to  reduce 
the  chances  of  serious  decay  in  the  remaining  stems. 

Figure  1  illustrates  the  three  common  types  of  sprout  twins.  The 
high-union  type  (A),  fused  a  foot  or  more  aboA^e  the  ground,  is 
common  in  the  oaks;  the  loAV-union  type  (B),  fused  close  to  the 
ground,  is  found  in  various  species;  and  the  separated  type  (C)  is 
common  in  red  maple.  Individuals  more  than  3  inches  in  diameter 
in  a  pair  of  the  high-union  type  should  be  treated  alike ;  either  both 
stems  should  be  remoA^ed  or  both  should  be  left.  As  is  shoAvn  in 
figure  1,  the  heartAvood  cylinders  of  tAvo  stems  Avith  a  high  union 
connect  aacII  aboAV^  the  ground  line.  This  connection  affords  a  bridge 
by  Avhich  decay  fungi  entering  the  cut  surface  of  a  removed  stem 
can  enter  the  remaining  stem  (fig.  8).  In  the  tAvo  other  tyjies  of 
sprout  tAvins,  as  is  shoAvn  in  figure  1,  the  lieartAVood  cylinders  are 
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separated  to  the  ground  by  a  zone  of  sapwood.  Pairs  of  young  trees 
of  these  two  types  can  be  thinned  with  less  danger  of  decay  tlian 
can  the  high-union  type.  In  thinning  any  sprout  twins  in  which  the 
stems  are  8  inches  or  less  in  diameter,  it  is  best  to  make  a  low  cut 
sucli  as  that  shown  in  figure  1,  B2.  This  may  enable  the  wound 
to  heal  before  serious  decay  sets  in.  If  the  stems  are  more  than 

inches  in  diameter  one  may  be  cut  at  any  convenient  height,  such 
as  that  shown  in  figure  1,  Bl,  or  girdled.  Although  the  wound 
may  heal  somewhat  more  slowly  if  a  high  stub  is  pit  or  the  sjirout 
is  girdled  than  if  a  low  flush  cut  is  made,  the  decay  hazard  is  believed 
to  be  little  or  no  greater  and  much  labor  can  be  saved.  The  low, 
slanting,  flush  cut  requires  careful  use  of  the  ax  and  requires  more 
time  than  a  high  cut  or  girdle.  The  bark  around  the  edge  of  such 
a  cut  must  not  be  knocked  loose,  as  this  will  delay  healing. 

It  is  to  be  borne  in  mind  that  in  any  thinning  of  sprout  twins  the 
butt-rot  hazard  is  high;  the  measures  just  described  tend  only  to 
reduce,  not  to  remove,  the  chances  of  decay.  In  sprout  stands  that 
are  fire  scarred  a  high  decay  hazard  already  exists,  so  that  thinning 
may  be  conducted  in  any  way  desired  without  appreciably  increas¬ 
ing  the  chances  of  decay. 

Sprouts  arising  from  old  stumps  show  great  resistance  to  decay 
from  the  parent  stump  (except  in  scarlet  oak  and  possibly  a  few 
other  species) . 

IMPORTANT  HEART-ROT  FUNGI 

The  more  important  s})ecies  of  heart-rotting  fungi  in  the  Eastern 
States  will  be  discussed  individually. 

FOMES  IGNIARIUS 

Forties  igniarius  causes  a  heart-rot  disease  in  practically  all  hard¬ 
woods  throughout  the  United  States.  It  is  highly  destructive  on 
aspen  in  the  Lake  States  and  the  Northeast  and  is  common  on  the 
northern  hardwoods,  particularly  beech.  Its  range  of  importance 
in  the  East  extends  from  Canada  south  into  Virginia.  In  the  south¬ 
ern  Api)alachians  it  is  considerably  less  prevalent. 

The  conk  of  F .  igniarius  (fig.  2)  is  more  or  less  hoof -shaped.  Its 
lower  surface  is  brown.  The  upper  surface  is  black  and  hard,  and 
is  usually  much  checked.  Usually  conks  are  not  produced  until 
decay  has  made  considerable  progress  in  the  tree.  In  the  northern 
hardwoods  decay  extends,  on  the  average,  about  7  feet  or  farther  in 
either  direction  from  a  conk  of  this  fungus. 

FOMES  RIMOSUS 

Fomes  rimosus  causes  a  disease  in  locust  only.  It  occurs  wherever 
locust  grows,  being  particularly  abundant  and  severe  in  the  southern 
Appalachians.  This  is  the  most  common  and  the  most  important 
heart-rot  fungus  attacking  locust.  Any  wounded  black  locust, 
whether  young  or  old,  is  subject  to  its  attack.  The  fungus  is  able 
to  gain  entrance  through  dead  sai)wood  as  well  as  heartwood.  The 
decayed  wood  has  a  characteristic  yellow  color. 
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The  conk  3)  is  hard,  woody,  and  shelving.  Its  lower  surface 
is  brown ;  its  upper  surface  is  very  rough,  dark  brown  to  black,  and 
checked.  The  presence  of  conks  indicates  considerable  decay.  Conks 
may  be  found  emerging  from  dead  branch  stubs,  dead  areas  on  the 
trunk  or  branches,  old  locust-borer  injuries,  or  exposed  roots. 

POMES  NIGRICANS 

Fames  nigricans  causes  a  disease  chiefly  of  the  birches,  particu¬ 
larly  paper  and  yellow  birch,  and  is  of  considerable  importance 


Fi<;ure  '1. — Fames  igniarius  on  aspen. 


throughout  the  northern  hardwood  region  and  the  Lake  States.  In 
the  appearance  of  the  rot,  the  activity  of  the  decay,  and  the  method 
of  attack  this  fungus  is  identical  with  F.  igniarius. 

The  conks  (fig.  4)  are  usually  sterile,  dark  brown  to  black,  clinker¬ 
like  masses  occurring  on  open  wounds  with  protruding  swollen 
edges.  Evidences  of  the  presence  of  this  disease  in  addition  to  the 
conks  are  deep  i)its  in  the  trunk,  with  swollen  margins.  These  pits 
are  conical  depressions  usually  several  inches  wide  at  the  surface  of 
the  trunk,  and  are  very  cons])icuous  on  the  birches.  The  presence  of 
conks  or  of  these  pits  indicates  that  the  tree  is  practically  worthless. 
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FOMES  APPLANATUS 

Fames  applanafus^  Avhich  causes  primarily  a  decay  of  dead  mate¬ 
rial  causes  an  important  disease  in  living  trees  of  certain  species, 
particularly  beech  and  sugar  maple.  It  is  extremely  common 
tliroughout  the  East.  The  disease  is  not  nearly  so  severe  as  that 
caused  by  F.  igniarhis  except  on  beech  in  northern  New  England  and 
occasionally  on  eastern  cottonwood.  It  can  cause  limited  decay  in 
any  hardwood,  and  is  commonly  found  causing  butt  rot  behind 
fire  scars.  The  conks  are  large  and  of  the  shelving  type  (fig.  5). 
They  are  of  a  woody  consistency,  with  a  grayish  upper  surface  and 
a  white  lower  surface  that  darkens  when  scratched. 

FOMES  FOMENTARIUS 

Fames  famentarhis,  like  F.  apphtnafus,  causes  decay  ju-imarily 
of  dead  hardwood  material.  It  occurs  throughout  the  East,  but  is 
especially  common  in  the  northern  hardwood  region.  The  fungus 


Figure  .‘F — Fames  rimosus  on  black  locust. 


works  in  down  wood  and  on  snags  and  dead  branches,  particularly 
of  yellow  birch.  While  mainly  a  saprophyte,  it  is  capable  of  causing 
local  decay  in  living  birches,  especially  yellow  birch.  It  enters 
through  any  exposed  dead  wood,  either  sapwood  or  heartwood,  or 
through  decayed  branches.  Its  sphere  of  activity  is  chiefly  limited 
to  the  vicinity  of  a  wound.  The  conks  (fig.  6)  are  distinctly  hoof- 
shaped.  They  are  gray  and  smooth  on  the  upper  surface  and  light 
tan  on  the  under  surface.  The  pores  are  large  as  compared  with 
those  of  F.  ignlarius  and  F .  applanatus. 

FOMES  FRAXINOPHILUS 

Fames  fraxmapldlus  causes  a  disease  of  white  ash  and  occurs 
throughout  the  range  of  that  species.  The  disease  is  particularly 
prevalent  in  the  western  part  of  the  range  of  white  ash  (Iowa, 
Missouri,  and  Kansas)  and  in  the  Mississippi  Valley.  In  the  devel- 
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POMES  CONNATUS 

Fo}iu\^  connafus  causes  a  disease  })i*iinarily  of  the  maples,  partic¬ 
ularly  red  and  sugar  maple,  and  occurs  occasionally  on  other  hard¬ 
woods.  It  is  found  throughout  the  East,  being  most  common  in  the 
northern  hardwood  region.  The  conks  are  small,  white,  and  corky 
in  texture.  Often,  several  of  them  occur  together.  Almost  inva¬ 
riably  the  conks  have  moss  growing  on  their  upt)er  surfaces.  The 
fungus  may  enter  the  tree  through  any  kind  of  wound,  but  usually 
fruits  on  a  seam  or  scar  near  the  base  of  the  tree.  xVs  a  rule  tlie 
decay  extends  but  a  short  distance  from  the  conk.  Examination 
of  a  large  number  of  red  maples  in  New  Hampshire  with  conks 
of  this  fungus  showed  that  the  decay  extended  onlv  1  to  8  feet  in 
either  direction  from  the  c*onks. 


0])ment  of  the  decay  and  in  the  method  of  attack  F.  fraxniophiJuH 
is  similar  to  F.  igiinir'nis.  The  conks  are  hard  and  woody,  and  in 
shape  resemble  those  of  F.  rimosus  (fig.  3).  On  the  upper  surface 
they  are  grayish-black  or  black  and  very  rough;  on  the  lower 
surface,  white  to  straw  colored,  with  large  pores. 

F.  fraxinopMlus  is  likely  to  produce  conks  after  but  little  decay: 
the  extent  of  decay  cannot  be  determined  from  the  presence  of  conks 
of  this  fungus,  as  can  be  done  with  a  fair  degree  of  accuracy  in  the 
case  of  F.  igm  irlus  and  F .  nigricans.  It  is  a  typical  heart-rotting 
wound  parasite,  capable  of  rotting  the  entire  heartwood  of  a  living- 
tree. 


Figuue  4. — Fontes  niijricaiis  on  paper  birch. 
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POLYPORUS  SULPHUREUS 

Polyporm  sulphureUr^  causes  a  disease  in  many  hardwoods  and 
conifers,  and  occurs  tlirougliout  the  United  States.  It  affects  prin¬ 
cipally  the  oaks,  and  also  black  walnut,  butternut,  and  the  maples. 
It  is  particular!}^  abundant  and  causes  especially  severe  injury  on 
oaks  in  the  southern  Ajipalachians.  One  of  the  most  common  ave¬ 
nues  of  entrance  of  the  fungus  is  lire  scars,  on  which  it  is  commonly 
found  fruiting.  The  fungus  enters  also  through  branch  stubs  and 
other  open  wounds.  It  is  capable  of  living  and  y-mducing  conks 
many  years  aftei-  the  liost  tree  has  been  cut,  and  fruits  abundantly 


Figure  5. — Fornes  aoiilatiaius  on  beech. 


on  the  decayed  stimqis  of  affected  trees.  The  rotted  wood  is  brown 
and  crumbly,  and  resembles  charcoal. 

The  conks  when  fresh  (fig.  7)  are  soft,  fleshy,  and  sulphur  yellow 
or  orange  colored.  Usually  they  form  a  series  of  shelves  or  plates, 
and  are  rather  irregular  in  shape.  When  old  and  weathered  they  are 
a  dirty  gray.  They  are  formed  new  each  year.  The  ])resence  of 
conks  of  this  fungus,  as  a  rule,  indicates  several  feet  of  decay  be¬ 
yond  the  conks. 

DAEDALEA  QUERCINA 

Daedaha  querclna  causes  a  decay  in  oaks  and  chestnut.  Its  im¬ 
portant  range  in  the  East  extends  from  central  Virginia  west  and 
north  throughout  the  oak  range.  Uriniarily  it  is  a  saprojiliytic 
fungus  that  causes  serious  losses  through  decay  in  structural  tim- 
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bers,  ties,  poles,  etc.,  and  that  also  causes  decay  of  fallen  trees  in 
the  Avoods  and  fruits  abundantly  on  oak  and  chestnut  stnnips.  If 
given  a  suitable  avenue  of  entrance  into  living  trees,  it  is  capable  of 
causing  considerable  bntt  rot.  When  pairs  of  oak  sprouts  are 
thinned  this  fungus  often  enters  stubs  and  works  down  through 
them  into  the  remaining  s])routs,  or  enters  the  remaining  sprouts 
through  Avounds  at  their  bases  (fig.  8B).  It  causes  a  ])ale-broAAUi 


Figure  0. — Fames  pyrneniarim  on  yeliow  birch. 


crumbly  rot,  Avith  Avhite  felts  of  mycelium  often  })resent  in  the  de¬ 
cayed  Avood.  The  conk  is  leathery  to  corky  in  texture,  grayish  on 
the  upper  surface  and  straAV-colored  on  the  loAver  surface.  The 
l)ores  in  the  loAA^er  portion  are  very  large  and  are  in  the  form  of 
Jabyrinthiform  chambers.  In  shape  the  conk  varies  from  flat  and 
shelfiike  to  Avedge-shaped  (fig.  8A). 


HYDNUM  ERINACEUS 


Ilydimni  ermacens  causes  a  disease  occurring  in  many  hardAvood 
species,  chiefly  the  oaks.  It  has  been  found  abundantly  on  both  the 
southern  red  oak  and  the  Avhite  oak.  Its  large  Avhite  fruiting  bodies 
are  A^ery  consj)icuous.  It  occurs  throughout  the  East,  extending 
into  the  ]\Iississi])pi  Valley.  In  the  Northeast  a  similar  disease 
caused  by  sepfeafrionale  largely  replaces  that  caused  by  //. 

eTiruiceuH  on  the  oaks  and  beech,  although  the  latter  also  is  i)resent. 
//.  eHiiCiceuH  enters  through  dead  branch  stubs,  tunnels  of  the  oak 
borer,  and  otlier  Avounds  ex[)osing  heartwood.  Tlie  decayed  AVood  is 
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very  soft  and  mushy,  with  a  hi^h  water  content,  and  usually  con¬ 
tains  felts  of  mycelinni.  Trees  decayed  by  either  of  the  Hydnums 
mentioned  are  very  likely  to  be  hollow,  as  the  decayed  wood  often 
conijdetely  decomposes. 

The  conks  of  these  Hydnums  are  large,  soft,  fleshy,  white  masses, 
with  long  teeth  hanging  from  their  lower  surfaces  (fig.  9).  Whereas 
in  Fomes  and  Polyporus  the  spores  are  formed  within  tubes,  in  the 
Hydnums  they  are  formed  on  the  surfaces  of  the  teeth  or  spines. 
The  presence  of  the  fruiting  bodies  of  H.  eHnaceus  or  H.  septen- 
trionale  is  evidence  of  considerable  decay. 


Figuuk  7. — FoluiJontfi  fruiting'  at  the  basie  of  a  tree. 


TRAMETES  PINI  (KNOWN  ALSO  AS  FOMES  PINI) 

T ramefes  pini  causes  the  most  important  disease  of  conifers  in  the 
United  States.  It  attacks  most  of  the  coniferous  species  in  the  East, 
and  is  especially  important  on  northern  white  pine  and  spruce  in 
the  Northeast  and  the  Lake  States  and  on  the  southern  pines.  The 
fungus  gains  entrance,  in  the  great  majority  of  cases,  through  dead 
branch  stubs  containing  heartwood.  Larger  and  older  trees  are 
much  more  likely  to  be  infected  with  it.  The  decay  progresses 
through  the  stubs  into  the  heart  of  the  tree.  AVhen  the  fungus  has 
been  working  in  a  tree  for  some  years  the  conks  appear,  often  in 
large  numbers  on  the  under  side  of  dead  branches  but  sometimes 
singly  on  the  trunk.  The  latter  condition  is  common  in  the  South. 
Other  common  diagnostic  characters  are  exudation  of  resin  at  the 
branch  scars  and  punky  knots  disclosed  upon  cutting  into  branch 
scars. 

The  conks  are  brownisli  black  and  rough  on  the  upper  surface, 
sepia  brown  on  the  lower  surface.  They  vary  widely  in  sha])e  ;  some 
lie  flat  on  a  branch,  some  protrude  in  the  form  of  a  shelf.  They  are 
easily  recognized  by  tlieir  color  and  irregular  shape.  In  many  cases 
the  pores  on  the  under  surface  are  not  perfectly  round  but  somewhat 
irregular  in  outline. 
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Fkjuke  8. — A,  J)ac<l(tU(i  (jKcrciiid  Iruilin;;'  on  dcnd  stub  ;it  basn  of  I'cd  onk.  B,  sootioii  of 
shown  in  ^1.  sho\vdn.i?  d(“(  ay  extv  iiding  I'lnin  rotten  stub  into  main  stem  t''ia)Ug!i 
(•oniHH  I  ing  lu  art  wood. 
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BARK  DISEASES  (CANKERS) 

Certain  fungi  and  bacteria  work  in  the  bark  of  living  trees,  kill¬ 
ing  the  bark  and  producing  what  are  known  as  bark  lesions  or 
cankers.  On  trees  thus  atiected  healing  folds  often  form  around  the 
edges  of  the  cankers,  tending  to  heal  over  the  injury.  Sometimes, 
as  in  the  case  of  the  chestnut-blight  canker,  the  fungus  causing  the 
canker  works  so  fast  that  the  lesion  never  gets  a  chance  to  heal,  and 
the  tree  is  rapidl}^  girdled.  In  the  type  of  canker  disease  (e.g.,  the 
Xectria  canker)  in  which  inactivity  of  the  fungus  during  the  active 
})eriod  of  the  tree  permits  healing  to  begin,  the  fungus  during  its 
next  active  ])eriod  usually  kills  back  the  healing  folds  and  extends 
the  lesion  still  further.  xV  continuation  of  this  process  year  after 
year  produces  the  ‘‘  target  ”  type  of  canker  characteristic  of  some 
fungi  (fig.  10).  As  a  result  of  this  process,  often  the  tree  is  finally 


Figure  9. — Fruiting  body  of  Jlydiium  erinacciis. 


girdled,  is  broken  over  at  the  point  weakened  by  the  canker  (fig. 
13),  or  is  decayed  by  wood-destroying  fungi  that  have  entered 
through  the  wood  exposed  by  the  canker. 

Cankers  are  especially  prevalent  in  young  trees  of  the  size  usually 
encountered  in  stand-improvement  operations,  and  it  is  in  timber  of 
this  size  that  the  work  of  canker  prevention  and  removal  should 
begin.  It  is  necessary  to  have  some  knowledge  of  canker  diseases  to 
be  able  to  recognize  cankers  as  differing  from  mechanical  injuries. 
'While  a  mechanical  injury  is  continually  healing,  a  canker  is  contin¬ 
ually  spreading,  so  that  the  ability  to  distinguish  between  the  two  is 
vitally  important  in  choosing  trees  to  be  left  as  crop  trees. 

Control  measures  for  the  different  canker  diseases  will  be  discussed 
under  the  individual  diseases. 

NECTRIA  CANKER  OF  HARDWOODS 

Nectria  canker  of  hardwoods  is  caused  by  a  species  of  Nectria  the 
specific  name  of  which  is  unsettled.  A  great  variety  of  hardwoods 
are  affected  by  it.  Those  most  frequently  affected  include  red  maple, 
bassAvood,  SAveet  and  yelloAV  birch,  ^^elloAv  poplar,  black  Avalnut,  and 
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the  ojiks.  The  (lis(‘as(*  is  Avi(l(‘s])i(‘!i(l  over  the  Eiist.  It  more  or  less 
follows  the  I'jm^e  of  the  iiorth(‘rn  luirdwoods  (beech,  birch,  and 
maple),  and  is  coininon  on  yellow  jiophir  and  hhick  wjdnnt  in  the 
southern  A])p}dachi{ins.  The  tree  species  most  s(‘rionsly  alh'cted 
v;iry  according  to  localities. 


Tin*  diseiise  is  rcaidily  rc'co^’idzi'd 
c;ink(‘rs,  or  "cat  fjna'S  ”  (liy.  10), 
of  successive*  h(*;din^*  lolds.  Tlu'se 


by  the  chai’:ict(‘ristic  "t;ir;j,et” 
re'sidtino-  from  the  killiim'  hack 
kill(‘d  folds  are  conspicnoiis  be- 
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(*{iuse  the  hark  falls  off  them  soon  after  they  die.  Except  in  bass¬ 
wood  and  possibly  yellow  po})lar,  which  it  may  enter  through  any 
bark  injury,  this  fungus  usually  enters  through  a  small  dead  branch 
stub.  Eroni  this  point  it  spreads  into  the  bark,  forming  the  canker. 
Often  the  stub  through  which  the  fungus  entered  can  be  found  in  the 
center  of  the  canker.  Spores  of  the  Xectria  fungus  are  produced  in 
ahundance  around  the  edges  of  the  caid^ers  in  tiny  red  balloonlike 
structui-es,  es])(‘cially  in  the  s])ring  and  fall. 


I'lCL'Uio  11. — Ncctrin  canker  on  sweet  birch. 


Ti’ees  bearing  Nectria  cankers  in  many  cases  never  survive  to  ]n*o- 
diice  timber,  but  weaken  at  the  cankers  (ffg.  11)  and  subsetpiently 
break  over.  Trees  that  do  sui'vive  are  likely  to  be  decayed  or  at  least 
to  [iroduce  defective  timber. 

iSh)  trees  b(‘aring  Nectria  cankers  should  be  selected  as  crop  trees. 
If  stand  sanitation  is  being  jiracticed  all  trees,  no  matter  of  what 
species,  bearing  Nectina  caidcers  should  be  eliminated.  If  felled  they 
sliould  be  I'emoved  from  the  forest  or  burned;  they  must  not  be  al¬ 
lowed  to  lie  on  the  ground,  because  the  Nectria  fungus  fruits  abun¬ 
dantly  on  infected  trees  for  several  years  after  felling.  If  the  wood 
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is  not  to  be  utilized  or  tlie  trees  burned  the  trees  should  be  girdled 
and  permitted  to  remain  standing.  This  allows  less  fruiting  of  the 
fuimus  than  fellin<r  the  trees  and  leaviim*  them  on  the  ground. 


STRUMELLA  CANKER  OF  OAKS 

Strumella  canker  of  oaks  is  caused  by  the  fungous  parasite  Sfru- 
v.iella  covijtieoidea^  which  attacks  primarily  oaks  and  occasionally 
other  hardwoods.  The  red  and  black  oaks  are  more  susceidible  than 
the  white  oaks.  The  disease  is  known  to  occur  from  New  England  to 
the  southern  Appalachians,  being  most  abundant  and  destructive 
in  Pennsylvania,  New  Jersey,  and  Connecticut. 

On  the  voting  smooth-barked  oaks  the  disease  is  characterized  bv 
sunken  lesions  from  an  inch  to  a  foot  or  more  in  length,  usually 
irregular  in  outline,  with  the  lips  of  healing  folds  conspicuous  around 
the  edges  of  the  lesions  (fig.  12).  The  bark  often  remains  on  the 
lesion.  Almost  invariablj^  it  is  possible  to  find  near  the  center  of  the 
lesion  a  branch  stub  through  which  the  fungus  gained  entrance.  On 
trees  more  than  6  or  7  inches  in  diameter  breast  high  the  cankers 
are  usually  conspicuous  “  cat  faces  ”,  somewhat  sunken,  with  flaring 
margins.  A  distinct  overgrowth  usually  occurs  on  the  side  of  the 
trunk  opposite  the  canker,  resulting  in  a  crook.  The  wood  exposed 
by  the  lesions  is  often  attacked  by  borers.  Large  cankered  trees 
such  as  that  shoAvn  in  figure  IJ  commonly  break  over.  The  fruiting 
bodies  of  this  fungus,  which  are  small,  raised,  brown,  powdery 
})ustules  about  one  eighth  inch  high,  are  rarely  found  on  the  bark 
of  active  cankers,  but  occur  on  dead  branches  or  sprouts  connected 
with  the  cankers.  After  the  death  of  an  infected  tree  they  com¬ 
monly  develop  abundantly  over  the  trunk  and  branches. 

Trees  with  Strumella  canker,  like  trees  with  Nectria  canker, 
should  not  be  selected  as  crop  trees,  and  should  be  eliminated  if  sani¬ 
tation  is  })racticed.  The  fruiting  habits  of  this  fungus  are  opposite 
to  those  of  the  Nectria.  The  Strumella  fungus  fruits  sparsely,  if  at 
all,  after  the  tree  is  felled,  but  fruits  abumlantly  if  the  tree  is  gir¬ 
dled  and  allowed  to  remain  standing.  Infected  trees,  both  living 
and  dead,  should  therefore  be  felled,  and  should  preferably  be  re¬ 
moved  for  utilization  or  burned.  Particular  care  should  be  taken 
not  to  overlook  infected  sprouts  and  trees  of  small  diameter; 
Strumella  on  such  material  fruits  abundantly,  making  it  an  im- 
])ortant  source  of  infection. 


HYPOXYLON  CANKER  OF  POPLAR 

Hypoxylon  canker  (or  black  canker)  of  poplar  is  caused  by  the 
fungus  Hypoxylon  pruiuatum^  which  attacks  principally  aspen  and 
to  a  lesser  extent  largetooth  aspen  and  occurs  occasionally  on  balsam 
poplar.  It  is  very  common  throughout  northern  New  England, 
New  York,  and  the  Lake  States,  becoming  scarce  farther  south. 
The  disease  is  responsible  for  heavy  losses  in  aspen,  causing  the 
trees  to  break  over  at  the  cankers.  It  is  one  of  the  limiting  factors 
in  aspen  production  in  parts  of  New  England  and  of  tlie  Lake 
States. 
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KK  PJ. — ('anker  eaused  by  Stniiiiclla  cor.uiKoidca  on  youn?;'  scarlet  oak 
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11.  fni’niatum,  enters  through  wounds  in  the  bark  and  dead  branch 
stubs.  It  rapidly  kills  the  bark  and  causes  the  outer  bark  to  flake 
otf,  exposing  the  dead  and  blackened  cortical  tissues.  These  cor¬ 
tical  tissues  are  much  checked,  with  the  longitudinal  fissures  particu¬ 
larly  evident.  The  clustered  pustules  of  the  fungus  usually  occur 
in  abundance  over  the  surface  of  the  killed  bark.  The  canker  is  very 
cons])icuous.  Breaking  of  the  stem  at  the  canker  is  common  even 
when  no  decay  has  entered.  The  weakness  of  poplar  wood  makes 
the  trees  A^ery  susceptible  to  breaking. 


Figuue  13. — Oak  broken  over  as  result  of  weakening-  by 

Stiumella  canker 


Poplar  in  the  Xortheast  is  subject  to  several  other  canker  dis¬ 
eases.  One  of  these  caused  by  (1  yfospora  clrrysosperina  is  severe 
principally  on  young  poplars  8  to  15  years  old'  that  are  someAvhat 
sup])ressed  or  that  for  some  other  reason  are  not  growing  vigorously. 

Wliere  poplar  or  aspen  is  being  grown  for  commercial  ])urposes,  all 
])recautions  should  lie  taken  to  keep  the  stands  as  free  from  cankers 
as  possible.  In  order  to  protect  sound  trees  from  infection,  where- 
(•ver  ])ossible  diseased  trees  sliould  be  remoA^ed  from  the  AA’oods  or 
burned.  Poplars  in  a  Augorous  groAAung  condition  are  less  snscep- 
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tible  to  canker  than  those  that  are  suppressed  and  slow  growing; 
th(*refore  any  nuaisure  that  improves  the  growtli  of  the  trees  tends' 
to  reduce  the  quantity  of  canker  in  a  stand. 

BLISTER  RUST  OF  WHITE  PINE 

Blister  rust  is  the  most  destructive  disease  of  white  pines  in  this 
country.  It  was  introduced  into  the  United  States  early  in  the  })res- 
ent  century.  In  the  East  it  is  now  known  to  occur  throughout  Xew 
England,  as  far  south  as  western  Maryland  and  northern  Virginia, 
and  tlii'oughout  the  Lake  States.  It  affects  all  the  eight  species  of 
hve-needled  pines  native  to  this  counti‘V. 

Tlie  d  is(iase  is  caused  hy  the  parasitic  fungus  Cronavt’mm  lilj/cola. 
Jt  cannot  spread  fi'om  pine  to  pine.  From  diseased  pines  it  spreads 
to  currant  and  gooseberry  j^lants  (s])ecies  of  Kibes),  and  thence  to 
])ines.  The  fungus  enters  tlie  pine  hark  through  the  needles.  In 
some  ca.s(*s  it  invades  the  })ine  trunk  directly  through  the  needles; 
mor(^  commordy,  it  glows  downward  into  the  trunk  through  twigs 
and  branches.  Jt  then  girdles  the  tree,  causing  its  death.  The  areas 
of  diseased  hark  are  called  cankers.  The  characteristic  spore  stage 
on  the  pine,  the  blister  or  aecial  stage,  first  appears  about  d  years 
after  inf  ection  takes  ])lace.  Thereafter  the  aecia  develop  (‘very 
s[n-ing,  from  Aprhl  to  June.  The  aecia  appear  as  raised  yellowish 
blisters  on  the  surface  of  the  diseased  bark  (fig.  14A).  The  spores 
liberat(‘d  when  the  aecia  are  rujitured  are  blown  by  the  wind  to 
great  distances,  and  infect  the  leaves  of  Kibes  plants.  The  fungus 
develops  on  the  Kibes  leaves  in  two  stages,  known  respectively  as 
the  ur(*dinial  and  telial  stages:  Eirst,  during  the  summer,  it  produces 
orange  pustules  containing  sj)ores  that  infect  other  Kioes  plants; 
later  in  the  summer,  and  in  the  fall,  it  produces  small  hairlike  col¬ 
umns  on  which  are  develojied  the  s[)ores  that  infect  the  pines.  (See 
ins(‘,rts,  fig.  14.)  A  tree  infected  with  blister  rust  is  invariably 
killed,  unl(?ss  the  infected  part  dies  before  the  canker  reaches  a  vital 
point  on  the  tree.  41ie  killing  process  may  be  slow  or  rapid,  depend¬ 
ing  on  the  number  of  infections  and  the  time  re(piired  for  them  to 
r(*ach  and  girdle  a  vital  portion  of  the  trc^e. 

lh‘cause  the  spread  of  tliis  disease  is  dependent  upon  the  jiresence 
of  an  alternate  host,  the  Kibes,  and  because  of  the  I’elatively  short 
distance  over  which  the  disease  sju’eads  fi'oni  Kibes  to  pines,  control 
can  b(*.  (‘fleeted  by  eradicating  all  Kibes  within  900  feet  of  the  trees. 

In  stands  of  pines  already  infected  with  blister  rust,  losses  can  be 
i-(mIuc(*(1  through  judicious  cleaning  and  pruning;  but  such  treatment 
is  of  no  valu(‘  until  further  infection  of  the  tre(‘s  has  been  prevented 
by  eradicating  the  Kibes.  Usually  most  of  the  infections  occurring 
on  young  pines  are  located  on  branches  in  the  lower  half  of  the 
crown,  and  the  systematic  pruning  off  of  this  jioi-tion  of  the  crown 
r(‘moves  many  cank(‘rs  that  would  othei’wise  i*each  the  trunk  and  kill 
th(*.  tre(R 

Excefit  for  the  removal  of  obviously  worthless  trees,  thinning  op- 
(U’ations  in  inlected  stands  should  be  ])()st[)one(l  until  at  least  J 
lo  5  y(‘ai‘s  aft(‘r  thoi’ough  eradication  of  Kibes.  This  period  of 
time  is  often  r(‘(juir(‘(l  for  the  existing  rust  infections  in  the  trees  to 
b(‘Com(*  readily  visible.  The  workmen  who  do  the  thinning  must 
}iav(5  thoi’ough  training  in  recognizing  cankers  and  in  distinguishing 
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FicruK  14.  Wliitt'  pint'  hlisttM-  rust  :  A,  At'cinl  st:if?u  on  white  pine:  upper  insert, 
ur('dini;il  stuiic  ( ()r:inf?e-colore(l  pustules)  on  Kilx's  ;  lower  insiu't.  telial  stage 
on  liihes.  (Tin*  i)hotographs  sliowiiig  the  uredinial  and  telial  stages  are  greatly 
enlarged.) 
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between  those  that  have  i-eached  a  vital  jioint  on  the  tree  and  those 
that  can  successfully  be  removed  by  pruning.  Infected  trees  that 
cannot  be  freed  of  dangerous  cankers  by  pruning  should  be  I’emoved 
if  this  will  leave  an  adequate  stand  of  codominant,  intermediate,  or 
lightly  suppressed  trees  of  good  form  and  without  visible  cankers. 
Owing  to  the  greater  abundance  of  their  foliage,  dominant  trees 
usually  become  more  heavily  infected  than  smaller  trees  in  the  same 
stand.  Therefore,  for  effective  thinning  of  an  infected  stand  it  is 
necessary  that  the  trees  to  be  favored  be  selected  primarily  on  the 
basis  of  their  freedom  from  killing  infections  rather  than  on  that  of 
dominance.  In  old  stands  infection  is  most  prevalent  in  the  tops  of 
the  trees;  in  such  stands  it  is  best  to  cut  diseased  trees  promptly  in 
order  to  salvage  as  much  of  the  timber  as  possible. 

PLANTATION  DISEASES 

Where  jilantations  ai‘e  established  for  the  purpose  of  growing  tim¬ 
ber  they  should  be  kept  as  free  from  disease  as  j)ossil)le.  Since  plant¬ 
ing  trees  is  usually  an  expensive  method  of  establishing  a  stand, 
com'Joared  with  natural  regeneration,  all  possible  precautions  should 
be  taken  to  protect  planted  stock  from  dangerous  enemies.  Planta¬ 
tions,  because  they  are  even  aged  and  commonly  are  of  a  single 
species,  are  particularly  susceptible  to  sweeping  epidemics.  The 
sweetfern  rust  and  blister  rust  are  capable  of  ruining  entire  pine 
plantations. 

SWEETFERN  RUST  OF  HARD  PINES 

Sweetfern  rust  affects  a  large  number  of  two-  and  three-needled 
pines,  including  ponderosa,  lodgepole,  shortleaf,  loblolly.  ]iitcli,  and 
Scotch  pine.  Ponderosa  pine,  when  planted  in  the  East,  is  particu¬ 
larly  susceptible  to  it.  The  causal  fungus,  Cvonarfivm  comptomae^ 
lias  largely  the  same  range  as  its  favorite  hosts,  the  pitch  pine  and 
sweetfern,  being  common  throughout  the  Northeast  and  the  Lake 
States.  It  requires  an  alternate  host  to  complete  its  development, 
and  in  other  aspects  of  life  history  is  essentially  similar  to  white  pine 
blister  rust.  Its  alternate  hosts  are  tlie  sweetfern  and  the  sAveetgale 
{Myrica  gale).  Cankers  resembling  those  of  AAdiite  ]iine  blister  rust 
(fig.  14)  are  formed  near  the  base  of  the  tree.  The  cankers  are 
usually  SAvollen  and  coA^ered  AAuth  ]iitch  AAhich  exudes  fi'om  them. 
The  yellow  blisters  (aecia)  are  formed  in  the  spring. 

C.  comptomae  is  particularly  damaging  in  ])lantations  because  it 
girdles  small  trees  or  causes  them  to  be  seA^erely  stunted  and  de¬ 
formed.  An  infected  tree  is  not  likely  to  be  killed  by  the  disease 
after  it  attains  a  diameter  of  3  inches  or  more  at  the  base,  although 
frequently  it  is  deformed. 

Within  the  actiA^e  range  of  C.  compfoaiae,  ]ilantations  of  suscep¬ 
tible  species  should  not  be  established  Avliere  sAveetfern  or  sAveetgale 
is  common,  nor  should  such  species  be  groAvn  in  nurseries  about  AAdiich 
these  hosts  are  common.  If  susceptible  s]iecies  ha  at  been  planted 
Avhere  sAveetfern  is  common  and  some  of  the  trees  become  diseased, 
these  should  be  Aveeded  out  immediately  to  kee])  the  fungus  from 
s])reading  in  abundance  to  the  SAveetfern  and  thence  to  unaffected 
trees.  The  same  measures  should  be  taken  in  nurseries.  It  is  much 
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inoro  expensive  and  difficult  to  eradicate  sweetfern  tlian  to  eradicate 
Kibes,  thus  sweetfern  eradication,  even  over  a  closely  restricted  area, 
is  hardly  feasible  economically.  Where  infections  occur  in  nurseries 
the  seedling  beds  should  be  repeatedly  sprayed  with  Bordeaux  mix¬ 
ture  or  lime-sulphur. 

NEEDLE  RUSTS  OF  CONIFERS 

Rust  diseases  that  produce  yellowish  blisters  on  the  needles  of  coni¬ 
fers  (fig^.  15)  are  numerous.  Practically  all  conifers  are  susceptible 
to  one  or  more  of  them.  Although  these  diseases  occur  commonly, 
they  cause  serious  damage  only  in  occasional  instances.  This  occa¬ 
sional  damage,  which  almost  invariably  occurs  in  a  plantation,  con¬ 
sists  in  reducing  the  quantity  of  active  leaf  tissue  through  killing 
needles  and  parts  of  needles. 

The  many  fungi  that  cause  these  needle  rusts  require  alternate  hosts 
to  complete  their  development.  Each  of  them  has  a  different  alter¬ 
nate  host.  The  most  important  of  these  fungi  on  the  eastern  pines 
belong  to  the  genus  Coleosporium.  Among  the  commonest  alternate 
liosts  of  the  Coleosporiums  are  goldenrod,  aster,  and  ironweed. 

When  needle  rusts  are  severe  in  plantations  it  sometimes  pays  to 
sto|l  them.  Eradication  of  the  alternate  hosts  for  a  distance  of  300 
or  400  feet  around  a  plantation  should  reduce  infection  to  a  negligible 
quantity.  It  may  be  necessary  to  mow  down  the  plant  (e.g.,  golden- 
rod)  two  or  three  times  during  the  summer. 

Since  in  order  to  control  one  of  these  diseases  it  is  necessary  to 
know  what  plant  is  the  alternate  host,  correct  diagnosis  of  the  specific 
fungus  causing  the  disease  is  absolutely  necessary.  This  requires  the 
services  of  a  trained  pathologist. 

OAK  RUST  OF  HARD  PINES 

Oak  rust  of  hard  pines  produces  globose  galls  on  a  number  of  east¬ 
ern  species  of  two-  and  three-needled  pines.  It  occurs  from  Vermont 
to  Florida,  being  most  prevalent  in  the  Middle  Atlantic  and  South¬ 
ern  States.  These  galls  are  particularly  common  on  Virginia  pine 
and  shortleaf  pine.  The  disease  is  caused  by  the  rust  fungus  Cronar- 
ihim  cerehrwm^  the  alternate  hosts  of  which  are  species  of  Quercus, 
particularly  the  black  oaks  and  post  oak.  Another  type  of  this  dis¬ 
ease,  producing  spindle-shaped  cankers  on  two-  and  three-needled 
l)ines,  particularly  loblolly,  and  having  its  alternate  stage  on  the 
same  group  of  oaks,  is  referred  to  sometimes  as  beiiig  caused  by  C. 
cerehrum  and  sometimes  as  being  caused  by  C.  fuslforme.  Whether 
or  not  these  fungi  are  the  same  is  an  unsettled  question. 

This  disease  is  found  in  pines  of  all  ages,  being  particularly  severe 
on  young  trees.  It  produces  distortions  and  swellings  on  the  trunk 
and  branches  (fig.  16),  sometimes  killing  the  part  above  the  le¬ 
sions.  Affected  trees  in  plantations  should  be  removed  to  reduce  the 
chance  of  further  infection.  As  it  is  impractical  to  attempt  eradi¬ 
cation  of  oaks,  susceptible  pines  should  not  be  planted  in  localities 
where  the  disease  is  prevalent. 

ARMILLARIA  MELLEA  ROOT  ROT 

AnnilJaHa  mellea  is  a  fungus  that  causes  a  root  rot  in  all  kinds  of 
woody  })lants  throughout  the  United  States.  In  forest  stands  beyond 
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the  sapling  sta^’e  it  coiiimonly  attacks  cliiefly  trees  weakened  from 
other  causes,  often  completing  the  work  of  killing  them.  It  is 
capable  of  killing-  yoiin^’  conifers  of  any  degree  of  vigor.  After 
killing  a  tree  the  fungus  continues  to  develop  in  the  roots  aud  butt 


Figuuh  1.”>. — rust  on  Vir^iiiiii  causod  liy  Coleospoi'iuDi  incoih'^picuutii . 


or  in  the  stumj)  and  spreads  through  the  surrounding  soil  to  a  dis¬ 
tance  of  several  feet.  Young  conifers  attacked  by  A.  melJca  spread¬ 
ing  from  an  old  stump  are  usually  killed  outright.  The  disease  has 
been  observed  to  be  doing  severe  damage  to  pine  plantations  in  New 
York  on  areas  where  many  old  stumps  are  jiresent. 
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Trees  killed  by  this  disease  often  ai-e  found  to  radiate  from  the 
focus  of  a  stump.  The  root  collars  of  the  young  diseased  conifers 
are  sometimes  swollen,  and  exhibit  a  copious  exudation  of  pitch. 
The  fungus  produces  characteristic  black,  shoe-string-like  strands 
by  Avhich  it  spreads  through  the  soil,  and  these  strands  can  often  be 
fomul  about  the  roots  and  root  collar  of  a  diseased  tree.  The  fruits 
of  this  fungus  are  fleshy  mushrooms,  Avhich  occur  in  clusters  about 
the  base  of  a  diseased  tree,  dhese  ai'e  not  to  be  relied  u]Aon  for 


diagnosis,  as  in  many  instances  they  are  not  produced  CA^en  on  trees 
killed  by  the  fungus. 

Nothing  can  be  done  to  protect  trees  planted  in  soil  infested  Avitli 
A.  wcllea.  In  general,  coniferous  trees  should  not  be  set  out  on  areas 
AA’here  stum])s  are  common  and  the  disease  is  preARdent  on  nearby 
natui-al  reproduction. 


THREATENING  INTRODUCED  DISEASES 

Information  as  to  the  occurrence  of  certain  forest  tree  diseases  out¬ 
side  their  ju’eseut  knoAA’u  range  is  particularly  desired  at  the  ju’esent 
time  by  the  United  States  Department  of  Agriculture.  The^e  dis¬ 
eases.  Avith  the  })Ossible  exception  of  the  pine  tAvig  canker,  have  been 
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introduced  into  tliis  country  from  forei^m  lands.  P^tforts  are  be¬ 
ing  made  to  eradicate  two  of  them,  the  Dutch  elm  disease  and  the 
larch  canker.  The  following  descriptions  are  given  with  the  request 
that  readers  observing  any  of  these  diseases  outside  the  ranges  men¬ 
tioned  report  their  observations  to  the  Division  of  Poorest  Pathology, 
United  States  Department  of  Agriculture,  Washington,  D.C.,  or, 
in  the  case  of  the  Dutch  elm  disease,  to  the  Ohio  Agricultural 
Experiment  Station. 

LARCH  CANKER 

Tjarcli  canker  is  a  highly  destructive  European  disease  of  larch 
tliat  has  recently  been  found  in  Massachusetts.  The  canker  appears 
as  a  depression  in  the  trunk  or  branch.  The  trunk  usually  shows 
abnormal  thickness  around  the  edges  of  a  canker  and  on  the  side 
opposite  a  canker.  Cracked,  peeling  bark,  and  the  presence  of  large 
quantities  of  resin  about  the  cankers,  are  other  symptoms  of  this 
disease.  The  disease  is  caused  by  the  fungus  Dat^yscijpha  willhommii . 
The  fruiting  bodies  are  small  and  cup  shaped.  They  are  about  one 
tenth  inch  in  diameter,  are  white  outside  and  yellow  to  orange  inside, 
and  are  attached  to  the  bark  by  a  short  stalk. 


PINE  TWIG  CANKER 

Pine  twig  canker  has  been  found  very  recently  to  occur  widely 
through  the  Piast  on  various  pines,  esi)ecially  pitch,  Scotch,  loblolly, 
and  slash  i)ine.  The  canker  occurs  chiefly  on  the  twigs  and  branches. 
Usually  somewhat  of  a  swelling  is  observed  about  the  cankered  area. 
Small,  black,  irregularly  cup-shaped  fruiting  bodies  are  commonly 
found  in  association  with  the  cankers.  Twigs  and  branches  affected 
by  this  disease  usually  die.  The  disease  can  be  spotted  at  some  dis¬ 
tance  by  the  killed  twigs,  which  retain  their  dead  needles  for  some 
time.  The  disease  is  caused  by  a  fungus  that  at  the  present  time  is 
referred  to  as  AfropeUis  pinicola,  although  its  exact  status  is  still 
in  doubt. 

WOODGATE  RUST 

Woodgate  rust  is  a  disease  of  Scotch  pine  found  abundantly  in  the 
Aucinity  of  Woodgate,  N.Y.  (Adirondack  region),  at  a  few  other 
])oints  in  Yew  York,  and  in  Ontario  and  Quebec,  Canada.  It  is 
caused  by  a  rust  fungus  that  spreads  from  pine  to  pine,  requiring  no 
alternate  host.  The  rust  produces  globose  galls  similar  to  those  of 
Cronartlum  cerehmm  (fig.  16)  on  the  branches  and  the  trunk,  Avliich 
result  in  deformation  and  killing  of  the  affected  parts. 


DUTCH  ELM  DISEASE 

The  Dutch  elm  disease,  which  has  destroA’ed  manv  elm  trees  in 
Europe,  Avas  found  in  this  country  in  CleA^eland  and  Cincinnati,  Ohio, 
in  1980,  and  recently  in  the  general  vicinity  of  ^Ia])leAAT)od  and  South 
Orange,  X.J.  The  American  elm  is  highly  susceptible  to  this  dis¬ 
ease.  The  first  symptom  is  the  wilting,  or  yelloAAung,  or  broAAUiing  of 
leaA^es.  This  is  folloAATvl  by  the  dying  of  tAAugs  and  branches  and 
ultimately  by  the  death  of  the  entire  tree.  If  the  dead  branches  are 
cut  in  tAAR),  broAAm  sti-eaks  are  found  running  through  the  young  sa})- 
AA’ood.  The  disea.se  is  caused  by  a  fungus  knoAATi  as  (rmphntm  uhiu. 
PositiA^e  identification  of  this  disease  as  distinguished  from  certain 
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related  diseases  necessitates  growing  the  causal  fungus  in  pure  culture. 
If  any  elms  are  found  exhibiting  the  symptoms  mentioned,  specimens 
should  immediately  be  sent  to  the  Dutch  Elm  Disease  Eaboratory, 
State  Agricultural  Experiment  Station,  Wooster,  Ohio. 


BEECH  BARK  DISEASE 

The  beech  bark  disease  has  destroyed  moi’e  than  one  third  of  the 
beech  trees  of  Nova  Scotia  and  many  of  the  beeches  of  southern  New 
IlrunsAvick.  It  has  recently  been  found  in  Maine.  This  disease  de- 
velo})s  folloAving  attack  by  the  European  beech-scale  insect,  which 
has  now  been  found  as  far  south  as  Massachusetts.  A  species  of 
^ectria  similar  to  that  mentioned  earlier  in  this  paper  as  causing  a 
canker  of  hardwoods  is  inA^oEed.  The  fungus  apparently  enters 
through  the  small  punctures  left  in  the  bark  by  the  scale  insect. 
The  bark  is  killed,  Avithout  the  formation  of  definite  cankers,  and 
the  trees  die  2  or  8  years  after  they  are  attacked.  The  scale  insect 
appears  as  a  Avhite  cottony  fluff  on  the  bark.  Later  the  fungus 
appears  on  the  bark  as  small  red  pustules.  ^ 


WILLOAV  SCAB 

The  AvilloAA^  scab  disease  is  prevalent  in  New  England  and  AA^est  to 
central  NeAv  York.  It  occurs  on  various  species  of  AvilloAv.  In  the 
spring  the  leaves  of  infected  trees  become  broAvn  and  the  young  tAvigs 
become  blackened  at  the  tips.  LeaA^es  unaffected  in  the  spring  may 
later  deA^elop  broAvn  si)ots,  especially  along  the  midrib.  The  disease 
sometimes  spreads  through  the  bark  into  the  tAvigs  and  kills  them. 
It  can  be  caused  by  either  of  tAvo  fungi,  Fusicladium  saliciferdum 
and  Pliymlosi)()ra  mhjaheana. 


INDEX  OF  HOST  TREES 

Pago 

Ash,  white  (Fraxinus  americana) _ ' _  7 

Aspen  (Populus  tremuloides) _  5^  16,  18 

Aspen,  largetooth  (Populus  grandidentata) _  ’  16 

Basswood  (Tilia  glabra) _  _ 4^  13^  15 

Beech  (Fagus  grandifolia) _  5  7  10  26 

Birch  (Betula) _ 6,  7 

Birch,  paper  (Betula  papyrifera) _  6 

Birch,  sweet  (Betula  lenta) _ 13 

Birch,  yellow  (Betula  lutea) _ ^ _ 6,  7,  13 

Butternut  (Juglans  cinerea) _ 9 

Chestnut  (Castanea  dentata) _  9,  10 

Conifers - -  9,  11,  22,  23,  24 

Cottonwood,  eastern  (Populus  deltoides) _  7 

Elm,  American  ( Ulmus  americana) _ 25,  26 

Hardwoods _ 4,  5,  7,  8,  9,  10,  13,  16 

Larch  (Larix) _  25 

Locust,  black  (Robinia  pseudoacacia) _  5 

Maple  (Acer) _  8,  9 

Maple,  red  (Acer  rubrum) _ 4,  8,  13 

Maple,  sugar  (Acer  saccharum) _  7,  8 

Oak  (Quercus) _ 3,  4,  9,  10,  14,  16,  22 

Oak,  black  (Quercus  velutina) _  16,  22 

Oak,  post  (Quercus  stellata) _  22 

Oak,  red  (Quercus  borealis) _  16 

Oak,  scarlet  (Quercus  coccinea) _  5 

Oak,  southern  red  (Quercus  rubra) _  10 

Oak,  white  (Quercus  alba)__ _  10,  16 

Pine  (Pinus) _  19,  21,  22,  23,  25 

Pine,  loblolly  (Pinus  taeda) _ 21,  22,  25 

Pine,  lodgepole  (Pinus  contorta) _  21 

Pine,  northern  white  (Pinus  strobus) _  11,  19 

Pine,  pitch  (Pinus  rigida) _ ‘ _ 21,  25 

Pine,  ponderosa  (Pinus  ponderosa) _  21 

Pine,  Scotch  (Pinus  sylvestris) _ 21,  25 

Pine,  shortleaf  (Pinus  echinata) _ 21,  22 

Pine,  slash  (Pinus  caribaea) _  25 

Pine,  southern _ 11 

Pine,  Virginia  (Pinus  virginiana) _  22 

Poplar  (Populus) _  16,  18 

Poplar,  balsam  (Populus  balsomifera) _  16 

Poplar,  yellow  (Liriodendron  tulipifera) _ 4,  13,  14,  15 

Spruce  (Picea) _  11 

Walnut,  black  (Juglans  nigra) _ 9,  13,  14 

Willow  (Salix) _  26 

INDEX  OF  DISEASES  AND  DISEASE-CAUSING  AGENCIES 

(Boldface  indicates  photographs) 

Armillaria  rnellea _  2,  22-24 

Atropellis  pinicola _  25 

Bark  diseases _ 2,  13-21 

Beech  bark  disease _  26 

Blister  rust  of  white  pine _  19-21:20 

Butt  rot _  3-12 

Canker  diseases _  13-21 

Coleosporium _  22 

Cronartium  cerebrum _  22,  25 

Cronartium  comptoniae _  21 

27 


28 


INDEX 


Pa  ye 

Cronartinm  fu.nforme _  22 

Cronartium  rihicola _  19 

Cytospora  ch  ry  son  perm  a _  18 

Daedalea  quercina _  9^  10:12 

Dasyscypha  U'illkommii _  25 

Dutch  elm  disease _  25  26 

European  beech-scale  insect _  26 

Foliage  diseases _  22.  26:23 

Fomes _  3,  11 

Fames  a p planat us _  7;9 

Fomes  connafus _  8 

Fames  fomentarius _  7:10 

Fames  f  raxi naph  ilus _  7  8 

Fojnes  igniarius -  2.  5,' 6,  7,  s’:  6 

Fomes  7iigr icons _  0;8 

Fames  rimosus _  5  6  8:7 

Fusiclndium  saliciperdum _  26 

Gall  rusts -  -  - -  __  _  22,25:24 

Graph  iu  m  id  mi _  25 

Heart  rot _  2-12 

Ilydnum  erinaceus _ 10  11:13 

Hydnum  septeadriatKdc _  10  11 

Ilypoxylon  pruinatum _  lo’  18 

Larch  canker _  ’  25 

Nectria  canker _  13-16: 14,  15 

Needle  rusts _  _  _  _  _  _ 22:23 

Oak  rust  of  hard  ])ines _  22 

Pine  twig  canker _  25 

Ph  y  solos  para  m  iyobeo  no _  26 

Plantation  diseases _  21-24 

Polyporus _  3  11 

Poly  par  us  sulph  ureus _  oWl 

Root  rot _  2  22—24 

Rust  diseases -  22,  25:23,24 

Strumella  coryneaideo _ 2  16:1?!  18 

Sweetfern  rust  of  hard  pines _ ’ _ 21 '  22 

Trametes  pint _  ’u 

White  pine  blister  rust _ _  19-21:20 

Whllow  scab  disease _ *26 

W’oodgate  rust _  25 
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